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RF CIRCUIT MODULE AND CHASSIS walls. Two coax connectors are secured to the rear face for 

INCLUDING AMPLIFIER carrying the radio frequency signal to and from the module. 

A circuit board is contained within an interior of the housing 

I. BACKGROUND OF THE INVENTION and is positioned generally parallel to and spaced between 

5 the sidewalls. The circuit board includes an amplifier circuit 

1 . Field of the Invention selected lo amplify a radio frequency signal supplied to one 
This invention pertains to circuits for broad-band RF 0 f the coax connectors, and to provide the amplified radio 

(radio frequency) systems. More particularly, this invention frequency signal to the other of the coax connectors. A 

pertains to modular RF circuit components. power supply port is also located on the rear face of the 

2. Description of the Prior Art 10 module. The power supply port is interconnected to the 
In the telecommunications industry and more particularly amplifier circmt withia the module through .a circuit path of 

in the video transmission industry, broad-band radio fre- the circuit board. A chassis frame for holding the amplifier 

quency (RF) signals (i.e., 5 MHz to 1 GHz) are carried over module comprises a pair of spaced apart walls which are 

Lx conductors from a headend to consumers. At the spaced apart by a d^tance subsUnuaU) . equal to a d^Unce 

headendofmesystenxnumeroussignakarerr^latedto is between the end walk of the modufc^Each of the walls of 

achieve a wide variety of mnctions and objectives. For the chassis frame includes a plurahty of akgned grooves 

example, signals carried on the coax cables may need to be sized to slideably receive the projecting flanges of the 

ampimed, such as for return path applications. Also, the module. The grooves are spaced apart along the walls to 

signals from numerous coax cables may be combined onto allow for a predetermined number of similarly «mfigured 

a single coax conductor. Similarly, a signal on a main coax *> additional radio frequency modules to be received bythe 

conductor may be divided into a plurality of signals carried chas™ frame .Toe omer modules can have the same or other 

on branch coax conductors. Additionally, signals may be functions. A lock member locks at least one : of tfce end 

added or removed from a main conductor through direc- portions of the amplifier module to the ^chassis frame A 

tional couplers or the like. transformer is mounted to the chas is frame 

jr ... .. . .. , ... 25 wherein the transformer is electrically coupled to the power 

In addition to combining, sphmng, diverting or adding rf ^ ^ module for powering the ampli- 

signals. the headend will also include apparatus for modi- fi ^^ t of mc modulc . Th e separate transformer 

fying signals. For example, in order to adequately tune die ^ ^ a module raountab i e to the chassis 

system, it may be desirable to provide attenuators or the li^ ^ ^ ^ ^ module, as 
to attenuate a signal to a desired leveL Further, as a broad- 
band RF signal is carried over a length of cable, the high 

frequency range of the signal may be attenuated more than In the preferred emh^dunent first and second test coax 

a tow frequency range of the signal As a result, equalizers connectors are secured to the front face of me amplifier 

are utilized to mJfy the signal to have a level intensity module to provide two access monitor test points for the 

mroughout its fluency rang\ „ amplifier circuit, one testpoinl to aUowformonitonng of die 

& M 3 & ^ . ^ . ^ 35 ra dio frequency signal supplied to the amplifier circuit, the 

Throughout the system, performance characteristics are ^ J^J^ Storing of the radtofrequency signal 

critical For example, a common performance criteria is to ^ fand fcatures mdudc 

maintain the flatness of a signal Flatness refers to main- ™* indicator and a gain potentiometer 

taming a level intensity of a signal mroughout its frequency a^er module, 

range. For example, if the signal is attenuated by 2 dB at 1 ^ ^ 

Ghz. then it is desirable that the signal be attenuated at 2 dB ^ BRIEF DESCRIPTION OF THE DRAWINGS 
at the 5 Mhz frequency. Further, the system needs to be 

tuned for impedance matching. FIG. 1 is a front perspective view of two amplifier 
Prior art headends include a wide variety of devices to modules, vertically mounted, and a chassis frame according 
accommodate and accompUsh the functions described 45 to one embodiment of the present invenUon; 
above. It is desirable to provide an apparatus to accommo- FIG. 2 is a rear perspective view of the amplifier modules 
date the various functions required at the headend through a and chassis frame shown in FIG. 1, and showing two chassis 
modular construction to permit ease of maintenance and frame mounted transformers coupled to the amplifier mod- 
cable management in a headend. Such a device must accom- ules; 

modate the performance characteristics of the headend while 50 FIG. 3 is a front perspective view of one of the amplifier 
permitting the modular construction to enhance the cable modules; 

management and organization of a headend. pj G 4 is a rear perspective view of the amplifier module 

H. SUMMARY OF THE INVENTION ofFIG.3; 

.FIG. 5 is an exploded front perspective view of the 
According to a preferred eim^odiment of the present 55 module of FIG. 3; 

invention, a chassis and module combination is provided for nG 6 is an exploded rear perspective view of the 
amplification of a radio frequency signaL The amplifier ^ modulc ^ na 3; 

module comprises a housing of electrically conduchve inate- enlarged rear perspective view of a portion of 

rial defining an enclosed interior. The ^usmghas £ front ^ ^ mc i u ^I^rtions of the housing 

^^J^^^X E ^ ^Taway fc viewing « - J— ^ 
walls has a predetermined dimension with the sidewalls FIG. 8 is an electrical schematic of the amplifier module 
being parallel to one another. Each of the end walls has a and external transformer, 

projecting flange extending in a common plane generally FIG. 9 is a front perspective alternative chassis frame 
parallel to the sidewalls and with the common plane offset 65 including a horizontal mounting of the modules, and where 
from a central longitudinal axis of the housing. The front one of the modules is configured and arranged to house a 
face includes end portions extending beyond each of the end transformer for an amplifier module; 



5 ; 966 ? 648 



3 



4 



FIG 10 is a rear perspective of th C embodiment of FIG. A layer 44c (FIG. 7) of electrically conductive material 

riu. f« (sudl as a sheet layer of copper) is provided on the exterior 

' ~ . . , * ^ . .. , nf TTir" a . ™a surface of surface 446. Two connection locations 48a. 486 

FIG. 11 is a front view of the embodiment of FIG. 9, and mc ^ sidc 44b of the printed circuit 

FIG. 12 is a rear view of the embodiment of FIG. 9. 44. Each of the connection locations 48a, 486 includes 

a ground connection for connecting the ground shield at the 

TV. DESCRIPTION OF THE PREFERRED tabs 43o of the coax connectors 40. 41 to the conductive 

EMBODIMENTS 44^ suC h as by soldering. Central conductors 42 of 

Referring now to the several drawing figures in which «<* connector 40. 41 are also soldered to printed circuit 

idend^fcZts arr numbered identically throughout, a l0 board 44 to component side 44* at connecuon locauons 48c. 

description of the preferred embodiments of the present 4SeL 

r ,,,, nfmt T ra . rtV iA-.A A plurality of circuit components are disposed on the 

invention will now be provided. TO rnponen^ide 44a of the printed circuit board 44 (leaded 

With initial reference to FIGS. 1 and 2, an amplifier ^ surfaC e mount). In the embodiment shown, 

module 10 according to the present mvention ww oe - SQ ^ 

8) is included in the circuit 

described for use with a cha«is frame 12 In FIGS. 1 and 2. 15 ™* amplifier module 52 is screwed to the rear 

two modules 10 are shown. Each module 10 ^™dio J£ ^ ^ sq ^ to form a hcat smk . 53 
frequency signal and provides an amplified radio f mc ^ modu ]e 52 plug into sockets on the printed 

signal as an output Module 10 is constructed generally as a ^ location 49fl . ^ ^ 

moduUrunitusablewimotherra^ assembUes 56. 58 run from the printed circuit board 44 at 

chassuj frames as described m US .patent ^application » 1 fe $ ^ ^ mc front facc 14 Front face 

No. 0*761525. filed Dec. 6, 1996. the disd«ure of which two 15 ohmF-type coax cable connectors 59, 60 

is incorporated by reference. The various modules of U.S. ^ facc M ^ a tt^ed nut , to 

application Se, No. 0OT61.52S ^J^™?™ Srm ^nination points of cable assembUes 56. 58 which 
modules, equal^ modules and direcbood If^*""* ^ ^ ^ monitor test points for monitoring the 

ules. These modules and other modules which perform 25 P ^ si g D al before and after amplification. An 
various functions on the radio frequency signals required at j,^"^^ 6 f mountal to print ed circuit board 44. and 
the headend are usable with the amplifier module 10 of the mLED62 ou the front face 14 indicates power on. 

present invention. A gain potentiometer 70 with an access adjustment point 72 

The module 10 includes a housing 13 having a front face ^ on me facc 14 and can be adjusted (from 0 to 

14. and a rear face 16. The front face 14 and the rear face 16 2Q ^ in mc cxamp i c shown) with a flat head screwdriver, 
are separated by opposing sidewaUs 18. 20 and opposite end A ^ gwa supp iy port 90 is mounted adjacent to rear face 16. 
walls 22. 24. The housing 13 is formed of electrically 91 0 f port 90 connect to printed circuit board 44 at 

conductive material. Preferably, the material is nickel-plated connection location 496. A transformer 100 connected via 
aluminum. Various vent holes 27 are provided to allow air to ^ ^ 101 to M ^ source converts 120 volts of 

enter and exit housing 13. alternating current to 24 volts of alternating current Trans- 

Sidewall 18 and end walls 22. 24 are integrally formed as former 100 supplies the 24 volts of alternating current to the 
a box configuration with walls 22.24 having inwardly pro- power supply port 90 through wires 120. Alternatively, the 
trading peripheral ledges 26. Rear wall 16 is secured to walls power input to the amplifier module 10 can be minus 48 
18, 22. 24 by Phillips head screws 28 in aligned holes 30 and ^ c f direct current to the transformer 100. whereby a 
threaded holes 32. Front face 14 also has a ledge 26a. The suitably configured transformer 100 would convert it to 24 
sidewall 20 is fastened to the ledges 26, 26a and rear wall volts of direct current to power the amplifier circuit 50. 
16 by a plurality of screws 28 received in aligned holes 30 A fuu. wa ve bridge rectifier circuit 120 is provided as part 
and threaded holes 32. of the power supply circuit for amplifier circuit 50 of 

Sidewall 20 is sized to have a length greater than the 45 amplifier module 10. A heat sink 122 is mounted to printed 
longitudinal dimension between walls 22. 24 such that ends circuit board 44 at connection location 49c to provide a heat 
20a, 206 extend beyond end walls 22. 24 as flanges for sink for voltage regulator 124 of rectifier circuit 120. A tilt 
mounting to chassis frame 12. The front face 14 includes circuit 130 is provided to compensate for slope in the 
extending end portions 14a, 146 which extend beyond end magnetic and connector features. Such a circuit flattens out 
walls 22. 24. Apertures 14c, 14o* receive fasteners 29 to lock y, the frequency response of the amplifier circuit 50. The cable 
each module 10 to chassis frame 12, assemblies 56, 58 including the monitor coax connectors 59. 

Two coax connectors 40, 41 are secured to the rear face 60 draw a 20 dB signal due to the 17.5 dB couplers 140 and 
16. Each of coax connectors 40. 41 is a 75 ohm F-type the 2.5 dB pads 150. 

connector press fit into rear face 16 and includes a central Chassis frame 12 includes spaced apart walls 202. 204 
conductor 42 surrounded by a grounded shield 43. The 55 spaced apart by a distance substantially equal to a distance 
grounded shields 43 of the coax connectors 40. 41 are in between the end walls 22. 24 of the module 10. Each of the 
direct physical and electrical contact with the electrically walls 202, 204 includes a plurality of vertically aligned 
conductive material of the rear face 16. grooves 210. The grooves 210 are sized to slideably receive 

Contained within the interior of the housing 12 is a printed the projecting flanges 20a, 206 of the module 10 such that 
circuit board 44. The printed circuit board 44 is supported on 60 a module may be slideably inserted into the chassis frame 12 
posts 45 by screws 46. The posts 45 are electrically con- with the modules 10 vertically positioned. In the embodi- 
ductive and connected to wall 18. Printed circuit board 44 ment shown, there are multiple pairs of vertically aligned 
includes a component side 44a and a ground side 446. The grooves 210 such that additional modules may be inserted 
ground side 446 opposes the wall 18 and the component side into the chassis frame 12. Since the flanges 20a, 206 of the 
44a opposes the wall 20. The printed circuit board 44 is 65 modules 10 are offset from a longitudinal plane of the 
manned in parallel, spaced relation between the walls 18, module 10. the grooves 210 are offset from module receiv- 
20 by posts 42. ing spaces so that the entire open space between the side- 



